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® improved spray dried lactose and process for preparing the same. 



® The invention relates to a spray dried lactose suitable for use as component of tablets aid to a process for 
preparing same. The lactose is predominantly crystalline and contains at most 50% by weight of amorphous 
lactose. At least 50% by weight of the crystalfine lactose consists of particles below 50 um. The preparation 
process comprises a step of suspending crystalline alpha-lactose hydrate at 0-90*C in a saturated lactose 
solution, and a spray drying step. The temperature of the suspension is kept substantially constant until the 
timeof spraydrying in order to minimize crystallization and dissolution events. 
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Improwdspyay dried iactose and process for pfBpar^ 

This invention relates to spray dried lactose products having fmpn^ved properties for making tablets and 
a process for manufecturing such products. US patent no. 3639I7D discloses the manufacture of lactose 
products by spray drying which comprises atomizing a slurry of lactose crystals in a lactoae solution in a 
spray dryer The slurry of crystals may then i^e prepared by crystaDisation of a concentrated lactose 
5 solution which has a temperature of 80-65"C and is cooled to 45-30«C by addition of about 1% by weight of 
lactose seed crystals having an average size of 5 urn. 

The maior part of ttie crystals thus formed ranges in size fixKn 50 to 100 urn, preferably at least 60% of 
the lactose In the slurry is In this form. In practice, there is spray dried a slunry having 75-85% of tfie 
lactose in crystalline form. An alternative manufacturing process starts from ground lactose which is 
10 suspended In water so that a part of rt goes into solution* but with no less than 80-90% of the lactose 
present remaining in the form of the above crystals of substantially 50-100 urn during the spr^ drying step. 
The spray drymg step then lesutts in a product consisting of sub^antfally spherical particles of 80-250 um. 
These partides conta^ the iadose substantially in the form of crystals of S0400 um surrounded and 
bonded together by lactose in amorphous form. 
15 As special advantages of this form of lactose reference is made to its improved solubility and its more 
favourable flow characteristics. In the manufacture of tablets in high-speed tableting equipments the step of 
faster filling ttie tableting dies Is of advantage to this granular spherical lactose product 

The tablets which can be made from this lactose product disclosed In US patent 3639170 are not further 
distinguished over tablets made with other lactose products spray dried or ot>tained by direct crystallisation. 
20 as far as the properties of these tablets are concerned. By conventional testing methods a oush resistance 
of mostly 4-6 kg Is measured in tsdalets of 500 mg having a diameter of 13 mm. which tablets are formed 
from these known spray dried lactose products at a compaction k>ad of I ton. 

ft has now been found that tablets can be made on the tiasis of lactose with addition of pharmaceutic 
cally acthre substances or other substances conventional in tablets with a crush resistance of 6-20 kg. if 
35 there is started from spray dried lactose in which not more than 50% is in amorphous fbrni. and in which at 
least 50% of the crystalline part of the lactose consists of particles less than 50 um. More in particular, 
tablets with a crush resistance of 10-20 kg can be otrtained if 50% or more of the crystaUine part erf the 
lactose consists of crystals less ttian 16 um to at least 50% by weigtit 

It has been found that within the above range the crush resistance of tablets made from spray dried 
30 lactose with a constant amorphous lactose content is higher as the primary crystalHne particles in the 
spherical spray dried partteles are smaller. 

In known processes for manufacturing spray dried lactose such a fineness of the primary cryslalfine 
particles in the spray dried spherical particles is not obtained in general. In fact, if a concentrated lactose 
soiufian is started from, to which tt^ is added. e.g.. about 1% by weight of seed lactose crystal having a 
35 size of 5 um on the average, and In which crystalfization then takes place by cooling, most of the crystals 
grow to sizes larger by many times than those of the seed material, i.e. also considerably larger than is 
deared for the primary particles required for this invention. If. altematively, a finely ground lactose product 
is started from, which is suspended in T^t«ter in a known manner, espedalty the finest particles win ffrst pass 
Into solution, so that exactly the coarsest partk;les remain in the sluny. In spri^ drying such a shiny the 
40 lactose concentration m the drying, sprayed droplets rapicfly increases, and also then there is little 
opportuni^forthe lactose whtah in the slurry is in a dissolved state to pass into the crystalline state. 

Consequentfy, in the spray dried product the content of crystalline lactose will in the first instance 
conespond to the amount of crystal in the sluny before drying, and the dissolved part of the slurry will 
substantiaily be found In the spray dried product as amorphous lactose. In consequent thereof the primary 
45 crystals in the spray dried particles are neariy always as large as or larger than the crystals in the slurry. 

Accordingly, for manufacturing lactose products according to this invention it is necessary to adjust 
both the ratio between dissolved and crystalHne lactose and the sizes of the crystals in the slurry at the 
moment of spraying to values conresponding to the values required In the dry product 

The required sizes of the crystals in the slurry to be spray dried according to this invention are obtained 
50 in a known manner by either recovering from coarse crystals by grinding and/or screening a fine fractran 
having sizes less than or equal to the required sizes of the primary crystalline particles in the contemplated 
product or crystallizing in a likewise known manner, a solution to form such aJoe_ciystal and separating 
ttie mother liquor. ~ — — 
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The required ratio between amorphous and crystalline lactose is then otitained by suspending these 
crystals having known sizes in a saturated or practically saturated lactose solution at a temperature within 
the range of 0*C to 90*C and keeping this temperature so constant up to the moment of spray drying as to 
enable no sut>stantial crystallization or dissolution. The selection of the ratio between the amounts of 
5 crystalline material and dissolved lactose In the slurry determines the ratio t)etween the amounts of 
crystalline and amorphous lactose in the spray dried product 

By thus manufacturing a spray dried lactose product having a controlled ratio between amorphous and 
crystalline lactose and a controlled particle size of the primary crystalline partk:les, a product is obtained 
which comtiines the already known properties of a teter solubility and improved flow characteristics with 
10 new favourable properties in the making of tablets. 

It is a special advantage of this invention that thus more solid tablets, e.g.. for use in the pharmaceutical 
industry, can be made with no change of formulation being required. In fact, the improved properties are 
obtained with a substaruie having the same chemical composition as previously used, and having the same 
physical cfiaracteristics in all relevant respects, such as powder-flow characteristics. The fonmulation of the 
IS pharmaceutical product requires no change, and yet the tablets are less subject to crushing. 

TTiis invention will further be illustrated by the folk^wing examples. 



20 



so 



56 



EXAMPLE I 



Of a comminuted alpha-lactose hydrate fractions having different sizes were obtained by screening. The 
screening fractions of 1-8 um. 8-16 um, 16-24 um, 24-32 urn, 32-45 ixm were suspended in saturated lactose 
solutions. The amount of solution in proportion to the amount of crystal was so varied as to obtain after 
drying respectively 15-21% at>out 30%, and about 50% amorphous lactose in the dry product The products 

25 thus obtained after spray drying were tableted in different ways. Without addition of lubricants or active 
components and without pre-granulated tablets of each 500 mg lactose having a diameter of 13 mm could 
be formed at a compaction toad of I respectively which tablets were tested for crush resistance by means of 
a crush resistance tester of the Schleuniger Model 2E type. The results are listed in Table I. 
The finer the screening Tractkm chosen the higher the measured crush resistances. 

30 Also the content of amorphous lactose In the tableted product proves to be important to the strength of 
the obtained tablet A specific selection of the starting material proves to enable a considerably stronger 
variation of the strength of the tat)lets obtained than was possit>le with the hitherto conventional forms of 
spray dried lactose. 

36 
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TABLE 1 
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crush resistance kg- 



15 


% 


1 




8 


15 


% 


8 




16 


15 


% 


16 




24 


15 


% 


24 




32 


15 


% 


32 




45 


30 


% 


1 




8 


30 


% 


8 




16 


30 


% 


16 




24 


30 


% 


24 




32 


30 


% 


32 




45 


50 


% 


1 




8 


50 


% 


8 




16 


50 


% 


16 




24 


50 


% 


24 




32 


50 


% 


32 




45 



/um 



/tim 
/um 
/um 
/um 



15. 6 

10. 9 

8. 5 
6. 8 
6. 5 

18, 2 

11. 6 

9. 2 
7.8 
6.5 
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10. 0 
9. 4 
7.2 
6.5 



EXAMPLE 2 

A fittered discoloured lactose solution having a 59% dry soHd content of 90'C was cooled, which 
temperature was decreased to 28*C within 2 hours. Comminuted lactose crystal in an amount of 0.4% was 
added as a seed material. When the refraction did not show any further decrease by cristalfization, the 
mass was spray dried, and a product was obtained which according to analysis contained 4.2% crystal 
water and 0.7% otherwise bound water. 

The product therefore contained about 84% by weight of crystaUine material and 16% by weight of 
amorphous lactose, wherein 5.3% by weight of beta lactose A microscopic examination showed that ttie 
crystals in the spray dried particles had sizes of the order of 20 um. 

This product was fomied into 13 mm tablets of 500 mg at a compaction load of 1 ton. In a crush 
resistance tester a crush resistance of 9i) kg was measured. . 



EXAMPLE S 

^ A pharmaceutical lactose ground to trade size "500 mesh' (30 um and less) was suspended in lactose 
solutions having progressive lactose contents and corresponding temperatures. The granular size distribu- 
tion of the starting material and the slurries was established by means of a Coulter Counter. The slurries 
were spray dried with the temperature being carefully Icept constant 

In the dried products the content of crystal water and otherwise bound water as well as the ratio 

^ between the different lactose forms were determined. Also, tablets of 500 mg lactose having a diameter of 
13 mm were formed at 1 ton compaction load, and ttien ttie crush resistance was measured. The results are 
listed in the following table, A microscopic verification showed that the crystals in the spray dried particles 
had sizes of about 16-20 um. 
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TABLE 2 





Starting 


Spray dried products 






S-1 


S-2 


S-3 


% Crystalline 
% AmorDhous 
% Beta lactose 


100 


82 
18 
9.8 


70 
30 

16.7 


60 ' 
40 i 

t 

26. l! 


Granular size 










% less than 12.6 yjm 
% less than 15.9 jm. 
% less than 20 ^ 
% less than 25.2 ^ 


38.0 
52.0 
73.0 
92.5 


31.5 

48.0 
70.0 
90.0 


23.0 
34.0 
49.0 
70.0 


17.0; 

30.0 
52.0 
80.5 


Crush resistance kg 

(of tablet 500 mg, 
diam. 13 ima, 1 ton) 




11.8 


12.4 


11.3 



Claims 

1. Spray dried lactose products obtained by feeding a slurry of crystalline alpha-lactose hydrata in a 
saturated lactose solution to a spray drier and coring the same, characterized in that not more than 50% by 

^ weight of the lactose is in amorphous Ibnm and that at least 50% by vveight of the crystalline part consisis 
of particles less than 50 urn. 

2. Spray dried lactose products as claimed in daim I, characterized in that at least 50% by weight of 
the crystalline parts consists of particles less than 16 urn, 

3. Tat>lets consisting essentially of lactose, having a crush resistance of more than 6 kg, characterized 
^ in that they have been prepared from lactose products as claimed in claim I. 

4. Tablets consisting essentially of lactose, having a crush resistance of more than la kg. characterized 
in that they have iMen prepared from lactose products as claimed in claim 2. 

5. A process for manufacturing spray dried lactose products, which comprises feeding a slurry of 
crystalline alpha-lactose hydrate in a saturated lactose solution of a spray drier and drying the same. 

^ characterized in ti)at crystalline alpha-lactose hydrate consisting of at least 50% by vveight of crystals less 
than 50 urn is suspended in a saturated lactose solution which contains at most as much lactose as is 
added in crystalline material, at a temperature wltiiin ttie range of O^C to 90»C and ttiat up to ttie moment 
of spray drying the temperature is Icept so constant as to enable no substantial crystallization or dissolution. 
8, A process for manufacturing spray dried lactose products as claimed In claim 5, characterized in ttiat 

^ a sluny is made off crystalline alpha-lactose hydrate consisting of at least 50% by weight of crystals less 
than 16 urn. 
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